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(57) Abstract: The invention provides a bus interface converter which can AMBA AHB bus protocol convert into i960-like bus 
protocol. The converter comprises a AHB interface which can accomplish interface processing for AMBA AHB bus protocol; a 
i960-like interface which can accomplish interface processing for i960-like bus protocol; and a main controller which can 
accomplish protocol converting between said AHB interface and said i960-like interface, wherein said AHB interface comprises 
a AHB bus signal register module which can judge and register control signal from AMBA AHB bus; and a AHB bus signal 
response module which can generate response indicating signal corresponding to AMBA AHB bus protocol. 
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(57) «S 

^Xm^^r — AMBA AHB .t>^mSL^^\ i960-Iike ,t^^^^ii(f.t. 
^4^^^^^M., AHB^P, ^i^^;^^ AMBA AHB ,^^15^^^^ 

o^S; i960-like^P, mf'Z^i960-me.t^^mSLi(jm^^mL; 

M -f^M^ AHB ^X'rai i960-like ^^^^:t^^mx^i^^, 
^t. AHB 4k^^^: AHB M,^^-^^^^^, M'i-ZM^^ 

AMBA AHB .^'^6^4t^J'ft-f-3e^^J*fif«»^^; >SL AHB 
m 'f/'^^J^^j AMBA AHB .^^^i^i^jj^ig^-^^-^. 
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)^ AMBA AHB .^MWlSLmi 1960-1 ike ^mi^lSL 

-f ARM -^7^iC^^3®^^>^i^it>^^t6^ AMBA AHB .t^^^^^iSL^ 
i960-like #-^^5.. 

:^W:5l#^^7&';i?^T;>-6t#j^. AMBA AHB A 

, i@SL>^t Ci^lSt^-lt^iC. CPU ^i^^^^ ARM >^i-^ ^-l^yV^ RISC 
^mil->^iy?.6^:^f^^^T757^iIi^iJt3i.vi^#^i^, AMBA AHB .t^^^m^A 

—^^mt^y^. ej^^)^jL^^^soc^^^iF i960 
A Intel ^J^^ ^^^^M ifQm^^—^^^]mtm.^,m.^ ej^^^^^M^ 

^i^^^^ i960 i960-like 511^ Jk-IR- Ci^fv^w PCI 

i960( i960-lilie )^^^ .t-^-^i^^-^^. -^S^V^^M. AMBA 
AHB S'j i960-like .t-0,mSL^^M.m^JL^^M^:^mM^^^^ 

AMBA AHB ,t>^-^^^^iX^^#•^^^J^L^ 1, S 2, ^ 3o *t © 1 ^ 

i960-like ,t^^W^j^L© 4, ®5, S 4 A-^#>ft'lt^X, © 5 A^##'lf />Lo 

H AMBA AHB .t^M-^i:SC^'J i960-iike .t^^ 



-1- 
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mSL^.t^^^^^^^^^ AMBA AHB .t^m^l i960-like M^^iij^- 

^, iL# AMBAAHB .^^^^a^ i960-like .t^^^tt j^^M^^^TJ^^^ 
>^E.;f^ |5] MHt^tT J^^^^ J^##^o 

— ?H'>^ AMBA AHB .t-^-^i5Cf'J i960-Uke ,t>^i*'i5C^.t^^#-i3#^^ 
J., AHB , ^ -f AMBA AHB .t^m^^iX^^^f^^ i960-Iike 
^cr, .^i^^^i960-like.i.^■K^i5C6^•^a^3©; i4t^J^, m'T^Am^ 
AHB^v3^^/fi^i96O-mie^^^mif^.t^0,m^^^^o ^t. -^/f^AHB 
^n^:^: AHB.t^^'ft^^^^^, M^^M^ti AMBA AHB .t-^ 6^ 
^M^f^^m^"^^; AHB .t^mt'f'^M^^^M^f^^nML^ AMBA 
AHB ,t^^W^6^>Et^^-q^#"-f-; ^/r^^.i960-like#-ti&fe .t^^-^c'^^ 

AHB^^^] i960-like ¥j^^,t-^^^AHB^^B^] i960-like 6^#:^.t>^6^ 

>ffci^ifc, AHB .t-m^'f^^^tS^t.^: AHB 
^f-Xtij^il AHB ,t>^^^lfc^^^^*tit#^#; ^>^iiAHB.t^^^^H' 

^^t^^, ^iti± AHB ,t>^i^e& AHB .t^^^M.H'^^^^^E^^ 

'ffca^ilk., m^AHBM^^^^^M^^M^f^ AMBA AHB .t^^l^ 

^^'ft^ HREADYout ^ HRESPo 

^i^Ak,, ^>taii9604ike#n^;^i5rf5):Jr},^.^.^-Ff>it^^^6^:5^ ^ 

T^>^^— 4-.t^^^ti^;^:^f'J^^Si^, i960-like .t^^ 

PJf^ i960-like Tic:^ J:^^ i960-like 

ii i96o-iike :t^^¥}M^^'fA:^A.^^^st.^f^^^^^^^'^xm^M^^^ 
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^i^, ^;r^i^4t^J^*^^^^^'J-^ AHB i960-Uke .t^ 

>ffea^ifc, AHB i960-like ^^m^^M^i^ 

ili^^.t^^##-^-f-^j?^4^^J. ^;t>y^ AHB ,t^^BlJ i960-like .t>^^it-m. 
0t, i960-like -^o 6^Bt4t^^, >^>SL^>yv AHB .t-^^'J i960-like 

^itifl-Bt , #^/f3i i960-like 6t .t-^Ht^t'ti. J-i^'^jt#o 

AMBAAHB ,t^^-fe«^i5C$'J i960-Uke .i.^-|5^-R6^.t>^ 

AMBA AHB ,t^^0t^T^>^ A i960-like N ^ ( N ;€.:kLi"# 

-f 1 6^ il ), J^i^^Tv^^-^ AHB #16^ CPU ^¥j'mi^i^^fL^t, 

-^^^^^^M » ^^4r't:PI^-f i960-like^n— #j6^Ht^M^, 

© 1 A AMBA AHB .t-^^^;^^'!^^ Bt^ © ; 
© 2 A AMBA AHB .^^^'^^#^-^^ 0t>^ S ; 

i960-like .t^^6^-il^^#Bt/^ S ; 
S 5 A i960-like ® ; 
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m 6 A^^^^^Mitij^^^m^AMBAAHB .t^^^iX^^] i960-like 
© 7 A^^^^^M ^ ^^^^M. AMBAAHB .^^^iSLM i960-like 
© 8 A AMBA AHB .i.^d^r^^'T^vgL Bt>^ © ; 

m 9 A^^^X^M^ — A-^^"^']^^ AMBA AHB ,t^^i^i^iiC^'J 
i960-like ,t-^-^iSL6^,t^^-^o4|-^^J.^-5e, i960-like ,t-^■N^t5C6^ ALE ^ 

S 10 4"^^^ll^>y^ AMBA AHB ,i.^-bi^iSC^'J 

i960-Uke .t>^i3^iiC6^.t>^-^^=^#^^S.tAk.Jai^^#'ft-f-.^^'t^ 

miAAMBAAHB.t^0,it(j^¥jT^^n^^mo *t AMBAAHB .t> 

m 2 A AMBA AHB .t^m,^^^^T^^^^m > tfo'© 2 m-rj^. ^ 
HREADY>ft^i&>^^Bt4^#J'ft^^^l&'t-^^^<i'^^#^^' M HCLK 

® 3 AAMBAAHB,t^^•^ii:^X.>^-^^^^6^Bt>f So >y.S 3 
^Bjm^^ttl, AMBA AHB i^>i^7jc^#^, |S] BtT^::^#^^^ 

;|@^6^#'ft t )«1 IDLE ^l^,^it>:g:o 

S 4 Ai960-like,i.^6^-^^#Bt/^©o ALE^t-f-;=i" 
( i^%.-f- ) ^t-^a^^ PCLK Bt^>^^^— ^; BLAST 
il^t-f , ^i'>^#.^^Pf>€^3iW>ll, >ywrfi7;*:;t;^^;5fe'«^m>^ AMBAAHB 
.t^mm^^^] i960-like M,^m^^M,^^^^^^^^ff^ i960-like^i3 
Ifc; RDYRCV ^t'f:^n^;ih^^^']^^^W>^^'f. 'f^^^, it'fr-f 



wo 2005/059765 



PCT/CN2003/001085 



^ i960-like .t^^^ ^h— ^'j^Btill^ RDYRCV -ft^^^; ADS -ft-f ^(^^j^ 

^ ¥j DATAin ^n^;^^^^^]A.W^^^'t-^i^^; BEl 'ft^^A ADDR ^ 
1 ADDR[1]. 

^Bt(^^-f-)'fr^t;>^it^ PCLK -f ; BLAST >ft-!-tt.A>lt i^-ft 

ieMfc; RDYRCV ^f^n^;¥-^^'^]s^^^W/<.^'^, ^^y^^, ^'ft^ii 

i960-like.t>^i^^h— ^^Btall^ RDYRCV 'ff-f-^fe^; ADS'ft^Ti;^ 
j^it4tifcia:.t-^, Ji^#^ ADDR:*a5Jt;*^^^'^lI:H73^jij>fcia:,t.^'ft-|-, ifi? 

DATAout ;f@Xt>^^^'«^!lHfe^A^ttjl8t4^'t^^#--f ; BEl 'ft-f^A 
ADDRJ4itit.t^^6^:^ 1 tb#, KpADDR[l]o 

^ A6#-4^4^iLH.^6t^^^!l^>^ AMBAAHB .t-^W^f'j i960-like .i- 

AMBA AHB i960-like .t^^m^^.t^^4k^ ^^^^^y^^m^ 

AHB 602: AHB #ti—>f!?!|^ AMBA AHB ^m^AHB 
SLAVE ^4^#^AMBAV2.0^'^, ^—M^^^^M^^n^; 

i960-like 606: i960-like ^"(^ —M^^^M^:^^* 

i960-like .i-^^iil:, vi^6^A i960-like # f^^f>^,t^^tfr^i^^ 
-T^yEL^irt^, gt■5^^>^JL#■?f*»i960-like,i.^i.-^^i#•, ^k>Ti'::^?Ff'^'f»^#-^4t#'J 
^mf^^^M^^^ i960-like .i.^;f3-#i!ti^!J15r-!|'^^>H flJ^«, 1^^^ 

1^>g:Xii;i£##:^ 608, ^feJi^A^^^tfe-tp^M-^^lfe— ^, 

Bt^^>yw AHB 3ir ^ 51] i960-Iike 6^^^ tfe ^^-.^^ft^^y^ i960-like 
n AHB J.;^ o 
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m 7 AM^^^X^n^^^'^M^AMBAAHB .t^^m^M i960-like .t^ 
AHB .t-^m^^^l i960-like .t^^mSL^M.^^'^^ ^^^S.^^^ 5 4"^^ 

AHB .t>^#"^f'^^=^ 702, M -t^A^^ il AMBA AHB ,^^^4^ 

AHB .^^i^-f^M^^ 704, >^ -f /^^:ti>^^ AMBA AHB .i-^-^iJL 

AHB,t>^^-f^#J^:^702i^&4#-: 
AHB ^t-^^M-Jf^^ 706, .^i^xti^^ AHB 

i960-like ^^^it^ 
.t^ ■fS-4^;^i^ 710 , M^fSL.t^ cr tfr^jt-ff^ ; 
.t>^I.>l^>^:N^ 712, >^i^^j^i>y. AHB %J±{S!j i960-like 6^ilk.iili,t^^?ft' 
AHB i^ji} f ij i960-like 6^^l^.t-^fi^^>^ . 

AHB -^n 6^ AHB .t^^^t-f-^#^:^ 702 ll AMBA AHB 

Mi^^^-^'J'ft-f (HTRANS, HSEL, HREADY_IN ) ^4f^W^i^A^^ 
i^il AMBAAHB ,t>^6^-t^f^^g-JF6^^^tfe; ^^^^^ll AMBA_AHB 
^^T^n^if^^. AMBA AHB. t^^6^^f'W-f^iik.Jtit>ft-f. 

AMBA_AHB.^>^^i5rf^^^#>ft, M.^f^—^-^^MM%^^ 

AM -ff^ i960-like BLAST ^t-f^fy-^^ff. 

AHB ,i^^^^>t^*^706 ^j^JtC_DEPTH-5r»'::^itit AHB J., 
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FifoFull FifoEmpty . AHB 

^ 702 ^^'J^M>t#^ 706, y^^^^^^^^^f^iy- FifoEmpty 3^^^^^, 
^P^MH' t^##^^^^^. AHB M.m.^'^^^mt 702 ^il ^j^^- 
>hN-^>^^^-^^^-n^, #^^5t t 708 3^#.t>^ 

i960-like .t^0,^4fitfj RDYRCV_reg ( i960-like 
.t^^Bt^^ liDYRCY 'ft^^^T— #) ^t^^'f^/'^iT— >h-^^g^>^ 
^M.>tt'^lt#^lJA4^#J#^^ 708, X^iJ^^H'6^^#-i/x FifoEmpty ^ 

^f^^, T^>^itit AHB ,t>^S&5.« ^^M.H'^:^706 S&J.i(?iL^Ht, ^ 
^4t^jL^ili5t^iJi4t^J#^:^708, ^^^^'^m^. 

AHB 6^ AHB -T^ Jt^^ 704 AMBA AHB ^t-^tSJ'ft 

>ft-f- HREADYout ^ HRESP 'ft-f-fi^^^o HREADYout ^t-f^ 

NONHSIZE_HREADYout and HSIZE_HREADYout ^>h^-f^^ifi7A, 
NONHSIZE_HREADYout ^^ll AMBAAHB ,t>^4tf'J^ 

-f(HTRANS, HSEL, HREADY_IN)ii#^'J%^^iAo ^^i^ ll 

AMBA_AHB ,t>^^ia^f^-*i^#-^W^-^##i£A^##, 

^Pi^^ NONHSIZE_HREADYou ^-f #:>f^; -k^^A^^^^ , -^'J AHB 
.^>^^t-!-##^^ 702 ili^6^^^/t^^i^.i'^^^^H"ft^fe#JL>^^>^, 
^# NONHSIZE_HREADYoii ^-fM.^, 

>iS.ej^m7 . ^# NONHSIZE_HREADYou ^^^I'f^, ^>#Xtilt || 
i960-like ^ 6^ RDYRCV -f ^ ^ tl i ^ ^'J # # 708 ^ 
AD_GEN_wrbusy_reg -^(^/^ ^ >5r ^ it^ ^^^^ t 

^JI^^iA, :i(i^^^AHB ^t^^^'^^^'f^NONHSIZE.HREADYou 'ff-f-^ 
t^^^M^ AD_GEN_wrbusy_reg ^t^i(;^]^?P^-JF^ I^ffXI^ Bt 
RDYRCV ^t-^^^^:^^>#>j-^ NONHSIZE_HREADYout ^t-f-^^i^ , i^Bt 
^^H'^ltl&<M5#^^^ei^^*^f^^^» >^ i960-like "^A.fi^^^'lk, 
e.^^it#^;^i^iiT AHB rk^^A AHB 
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NONHSIZE_HREADYou 'ff-f ^'f^^ , ^^>fA^iM'}f^yLM^!^^7f^ 
ei^>f|^^^>ft-f->^^^ ^'f^>## NO]NHSIZE_HREADYout , 
^^A.}^^'ikM'}^yyim.y^^M:^^ti i960-like ,t>^^ RDYRCV ^t-f-^^^ 
^^t^# NONHSIZE_HREADYout "itf^^ o HSIZE_HREADYout 
^ HSIZE #-m:Bt/"^^>hHt^>^^^#-#, 
NONHSIZE_HREADYout i£#^M^^>fr-f HREADYout, ^^^^Bt^t 
.^^^^#, >y^i7i7#^i^'lf /;LT6t AMBA AHB ,€^^1^^^i:5C#>^(j^LS 8); 
HRESP 'ff-f— /X.TIS/'^ OKAY HSIZE ^^^^^4^ 

^ Btl§;4t ERROR -T^^Et , *Elt>^#^it'lt'>^T^ AMBA AHB 

,t>^i3^i:JC#>^(iLS 8). 

i960-Iike ^.t-^^^ Xmi^^^^ 710 •^W^^H'^^^^t^, 
^^^H'>^^'f^t^> ^^^^i^il AMBA_AHB .t>^6^i:3^f^^^^(&:^^-^ 
^^^###^t^)^i^,t^^-^n^;?I^f.J||(Bus Interface Umt)j^i€,t>^ 
t"f|-*^i^#'^ REQUEST_BIU, ;^>#^^il AMBA AHB .^^^M^f 
IIREADY_IN :ftt';^#r3i!'jfij HREADY_IN , 

^'f^jL 1^ ,t> ^ J^l 4t ^'J ^ BIU ^ t -Pf •Ff^i^'ft-f- 

REQUEST_BIU; -ftP^^^^f^H^, ^^^i^ ll J.4tf'J^6^ AD_GEN_state 
^^^i^^'f^if^^ik^^!^^^i^.t^^4i^X2ji^^^^ BIU 

t ^^#^t-!- REQUEST_BIU, M;^^^ ti i960-like RDYRCV_reg 
"t^-fst^^m^MU :fe»^#r3«!'Jl!] RDYRCV_reg 'f|--f-^i£#'f^%-f-, 
jIiT^,^>^^a^;?I4t#>J|| BIU J^ill.t>^t'Fftfr^i^'ft--f- REQUEST_BIUo 
:fta^^^;^^!j^^^#,^>f^;<,t.^^a4tfij|| ,t^^i?J7 JL#-I^ i960-Iike ,€> 
m^^^. m^^T^M:^^ XM4^M^ BIU i^^y^'ft^ 

GRANT_BIU -im Jl#tfe:^^ 
•t:;^#^iCil!6t.i.^:Ffr^i^^t-f REQUEST_BIU ii^^^; ^^Hf^^^tl 

AHB ,t>^#^^>^^^^SE. J.'^t4T^::^#4^#^iLtll ^.t^Mtfr^.'ft-f- 
REQUEST_BIU #^4^#J#--f , ^ j?b-^^J a #^^f.J ||#- tl{ 6^ 

i960-like ,i.^0t^t» AHB Si] i960-like ^ifiKHt i960-like .t^^Ht^t 
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iLiti1lBtll^# i960-like ,ir^N-^'l:aJ.i^#jh#, /^ifij^J^ii^it 
i960-like M^^^^ifj^JjHo 

J-#tJ^#^ 708 ^m^^-^i^m^^^^^Jim, ^^^i>^ AMBA 
AHB ,t^^^^J'ft-f-ii#i£#^Ht>^#^, j^:i.^i^4^^J i960-like 

^^y^^^M amba ahb .t-m^^^^ 

i960-like .t^^Bt#I^M^^I^M ( N>^M ) 6^-^37^, 

^ 708 — ^^^^4^.4, ^ffil/^(IDLE). -^^^i^ 
(READ_STATE)?ff^#:#i^(WRITE_STATE)o AD_GEN_state ^i^^l^F 
^^^giJrA^I^.^. — ^il^ll AHB .i.^^^ 

— JSJ|^'3i!0!li^il i960-like RDYRCV_reg#^;5(7'f^ 

.^il;^ ^l^'ft ^-f^^'J ^ ^ - >^^l^^ .^i^^^^^ 'J T- 

iti±.t^^-^nj^^^^j^ Biu :M^M.t^^^^—±^mr-mmi^^m^\^^ 

.t^^, />f^ifn^:;^'^'^it^^^^AM AHB SLAVE ^^'^vy.^SM^^^ 

M^^^^^^m^^i^^^ AD_GEN_wrbusy^^^i^^ 
-f-, i960-like,i.^Bt^WjHi#"-f #^J^ AD_GEN_wrbusy_reg>ft 

-f, 4l:#^AHB,t^^^-^'T^>EL;^i^704o ;*^^t^^W^Ht#, ^iS'Jjfp 
AHB .t-^Bt^^ i960-like .t>^Bt#I^M. ^^.^^trtiiE^-f^^ ^ AHB .t-^Ht 
4t, .7f7/^i4.;^i^#^J i960-like -^^^Ht-^;?) 
i960-Iike .t^^Bt^to M^m^^^:^mM^. ;^m^^^^3^^^4k^, 
AHB i960-Iike .t^^^mt^MH^^^^ii^:^^^ 
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i960-like i(j.t^^XM^^ 712 

m ^^f^^ih^^^^M,^^^ ADS, ^^^J^-f^Ai#^j^/^^6^ 
AD_OUT_EN(i^ ^-f Bt-^^-q^ii-ifc , ^i^^-^^^^yf^W^)^M't^f. 

© 8 A AMBA AHB BRESP^^^^ Bt>^ m , tij HREPS 

A^^^-H'^MM^ ERROR 'T^>^, HREADyft-f 7(?'^i^6^BtlBJ^L^^>^Bt 

S 9 A#.|&^iL8>^6^— ^^^^!l6^>^ AMBA AHB .t^^^hi^^^] 
i960-Uke .t^^^^^ .t^^^^ ^■^^S.^ms i960-Iike .t^^^T^itij ALE ^ 

^ W . FBCLK_N A FBCLK FBCLK Bt^t^ i960-like 

,t^^Bt^l^^ ),^S^/r^i(7 AMBAAHB ,t^^^cr 6^Ht^^ i960-Iike 

S 10 ^^;5fe'^?>)^>^ AMBA AHB .t^^'^i^^ 

i960-Uke ,t.^-K^i5C6^.t^^-^^#^^J.ti«fe.^^^^'ft-f ^.t^^. 

iNtd? J4Jai,i.^^^tlj#t4^,t^^^ J.^ , 7 //r^^ i960-like 

,t^^'ft^ ADS_OUT ^^^^^.i-^'ff -f ADS_IN 9q i960-Iike ^Ai^W&Jh 
=.,^X3Li^^Jtt»,f.^'ft-f- ADS, liji^&'^i^F-a.^, 

iJlfll i960-Iike,t^^#i:5l6^.t'.^#^#^^S5i#Tt¥-^6^4«§ii, ^AyXJc. 

-10- 
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1. — #>yv AMBA AHB M^^^^i^^^l i960-like .t^^m^^ ^ 

i960-like#-a, 0i^^^i96O-\ike .t^^iUhi^^^^ ^W.; 

i4t^J||, m^^AP^^ AHB ^nr^^/r^ i960-like ^n4:.ffJ6^.t^^ 
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